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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No.: NH 00296

NHWRB No.: 150.11

Name of Dam: HIGH SERVICE DISTRIBUTION RESERVOIR
City: Manchester

County and State: Hillsborough County, New Hampshire
Stream: None

Date of Inspection: November 1, 1978

BRIEF ASSESSMENT

High Service Distribution Reservoir is a concrete lined earth
and rock fill embankment that is used as a water supply
reservoir for the city of Manchester, New Hampshire. The
total crest perimeter of the embankment is approximately
1,570 feet. The maximum embankment height from downstream
toe to crest is 35 feet while the water depth in the reser-
voir is maintained at 24 feet or less. The reservoir is
owned by the city of Manchester and is operated by the
Manchester Water Works,

The reservoir is located near the top of Cak Hill in Manchester
and has no contributory drainage area other than the surface

of the reservoir. The embankment crests all extend above the
surrounding ground so no surface water can get into the reser-
voir. The maximum impoundment of 63 acre feet and maximum
height of 35 feet place the reservoir in the SMALL size cate-
gory. In the event of a failure, several -downhill residences
would be threatened resulting in a HIGH hazard potential classi-
fication.

Since the reservoir has no natural drainage area, the only nat-
ural "flood" that could result in overtopping of the reservoir
would be a 18 inch rainfall in conjunction with a malfunction
of the inflow/outflow system. A more likely cvertopping condi-
tion, however, is a malfunction of the inflow/outflow control
system or an incorrect manual operation at the water treatment
plant.

The reservoir is in GOOD condition at the present time. No
displacement, settlement, or other signs of major distress
were observed at the reservoir. It is recommended that



.stered professional engineers be retained to study the

~urce and extent of the seepage at the west embankment and to
examine the concrete liner after the reservcir has been drawn
down. Recommended remedial measures include the repair of
spalled concrete on the concrete portions of the dam, removal
of shrubs, trees and their roots from the embankment slopes
and replacement with suitable compacted backfill, formalizing
the weekly site visit procedures, repair of the eroded embank-
ment on the south side, backfilling animal burrows, retaining
the current annual detailed inspection program, and instituting
formal emergency warning system to inform downstream residents
of potentially hazardcous conditions.

The above recommendations and improvements should be implemented

within two vears of receipt of this report by the owner.
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PREFACE

lhis report is prepared under guidance contained in the
lecommended Guidelines for Safety Inspection of Dams for
>hase I Investigations. Copies of these guidelines may be
~btained from the Office of Chief of Engineers, Washington,
3.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general con-
dition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of

2 Phase I investigation; however, the investigation is inten-
ded to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evclutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can unsafe conditions be detected.

Phase 1 inspecticns are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Test Flood is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Be-
cause of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the Test Flood should
not be interpreted as necessarily posing a highly inadequate
condition. The Test Flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.
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PHASE I INSPECTION REPORT

HIGH SERVICE DISTRIBUTION RESERVOIR

SECTION 1

PROJECT INFORMATION

General
{a) Authority

Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers,
to initiate a national program of dam inspection through-
cut the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New
England Region. Goldberg, Zoino, Dunnicliff & Associates,
Inc. (GZD) has been retained by the New England Division
to inspect and report on selected dams in the State of
New Hampshire. Authorization and notice to proceed was
issued to GZD under a letter of November 28, 1978 from
Colonel Max B. Scheider, Corps of Engineers. Contract
No. DACW 33-79-C~0013 has been assigned by the Corps
of Engineers for this work.

(b)  Purpose

(1) Perform technical inspection and evaluation
of non-federal dams toc identify ccnditions which
threaten the public safety and thus permit cor-

rection in a timely manner by non-federal inter-

ests.

(2) Encourage and prepare the states to initiate
guickly effective dam safety programs for non-
federal dams.

(3) Update, verify, and complete the National
Inventory of Dams.

(c) Scope

The program provides for the inspection of non-
federal dams in the high hazard potential category based
upon location of the dams and those dams in the signifi-
cant hazard potential category believed tc represent an
immediate danger based on condition of the dam.
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i.

Description of Project

(a) Locaticn

The reservoir is located approximately 2,000 feet
north and 1,500 feet west of the intersection of Mammoth
Road (Route 28A) and Bridge Street in Manchester, New
Hampshire. It is accessible by an access road intersect-
ing Mammoth Road just north of the previously described
intersection. The reservoir is located near the top of
a hill overlooking the city of Manchester. The portion
of USGS Manchester North, N.H. quadrangle presented
previously shows this locus. Figure 1 of Appendix B
presents a detail of the site develcoped from the inspec-
tion visit and the guadrangle map.

(b) Description of Dam and Appurtenances

The reservoir consists of earth fill, rock fill,
and natural embankments which are lined with concrete.
The easterly portion of the concrete lining is founded
on bedrock while the western portion is supported by
earth and rock fill embankments. The embankment reaches
a maximum height at the west end of approximately 35
feet. The average daily inflow and outflow is 14 mgd.

A 30-inch cast iron force main which reduces to 24
inches south of the embankment and continues to the gate
well carries water into the reservoir. There is a 24-
inch cast iron outlet with gate structure.

15 Reinforced Concrete Liner

The outside perimeter of the concrete lining
is approximately 1,570 feet long. The top of the
liner has been extended for a height of 1.5 feet
above the top of the surrounding embankment. The
sloping walls and bottom of the liner are 8 inches
thick while the 1.5 foot parapet wall extension
ig 9 inches thick. The easterly portion of the
liner, which is founded on bedrock, has been placed
on a slope of 3 horizontal to 12 vertical. The
portion of the liner on the earth embankments is
at a slope of 2 horizontal to 1 vertical. The
bottom slab and the sloping sidewalls contain
numerous expansion joints consisting of copper
and rubber expansion strips and poured asphalt
joint sealer.



A toe drain system, which consists of 4 inch
vitreous clay tile, has been placed under the
westerly portion of the liner and outlets at the
base of the west embankment near the outlet main.

A 4 inch V.C. tile toe drain system has been placed
around the perimeter of the reservoir and outlets
intc five observation wells at the base of the
embankment. One outlet is located on the southerly
side while the remainder are located on the west
side.

The surface of the reservoir is kept covered
with either a neoprene or butyl rubber protective
cover fastened to pontoons to protect treated water
from contamination. The cover is fastened to the
top of the perimeter parapet wall with a series of
anchor bolts which hold down a steel plate over the
cover. Photo No. 2 in Appendix C shows a detail
of this connection.

(2) Embankments

The embankments are combination earth and
rock fi1l. The interior embankment slopes are
primarily earth fill and are at a slope of 2 hori-
zontal to 1 vertical while the exterior slopes are
rock fill slopes and are sloped at 1.5 horizontzal
to 1 vertical. The exterior slopes have 10 foot
wide benches at elevations 476 and 486. The exter-
ior slopes have hand placed riprap protection. The
crest of the dam is approximately 17 feet wide and
is paved.

(3) Inlet Gate Structure

The inlet gate structure is framed with
timber and clad with corrugated metal sliding. It
is located approximately midway alcng the crest
of the south embankment. The structure is approxi-
mately 9 feet square at its base and is founded on
a reinforced concrete slab, which spans over a 25
foot deep pit.

The structure houses a hand operated Rodney
Hunt bench stand with z non-rising stem for operati-
ing the 24 inch inlet gate. A telemetering device
with a sensing rod is alsc located within the struc-
ture. This system continuously records the reser-
voir pool stage at the treatment plant.
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(4) Cutlet Gate Structure

This structure is located on the west side
of the reservoir and 1is approximately 10 feet long,
9 feet high, and 34 feet deep. The pit walls vary
from 18 inches at the top to 24 inches at the base.
The 24 inch gate is operated from the top of the
deck slab by a hand operated Rodney Hunt Company
bench stand. Two 8-inch gates are manually operated
at the pit base and are used to drain the reservoir.

{(¢c) Size Classification

The reservoir's maximum impoundment of 63 acre
feet and maximum height c¢f 35 feet place the reservoir
in the SBMALL size category as defined in the "Recommended
Guidelines."

{(d) Hazard Potential Classification

In the event of a failure of the reservoir 3 to D
downstream residences are within 100 feet of the toe of
the embankment. The possibility of significant economic
loss and possible Jloss of life place the reservoir in the
HIGH hazard potential classification.

(e) Ownership

The reservoir is owned by the city of Manchester
and is operated through the Manchester Water Works. Mr.
Kitridge of the Manchester Water Works is responsible
for the overall operation of the reservoir. He can be
reached by telephone at 603-668-3830.

(£) Operatecr

The reservoir is operated by the Manchester Water
Works through its plant engineer, Mr. Robert Beaurivage.
Much of the day-to-day operation is performed by the
plant foreman, Mr. MacDonald. The telephone number
for the water treatment plant is 603-624-4349 or 603-
624-4348.

() Purpose of Dam

The reservoir serves as a water supply for the city
cf Manchester.

{(h) Design and Construction History

The reserveoir was built in 1934 to supplement the
reservolir located immediately south of the new reservoir.
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The reservoir increased the storage capacity of the
Manchester water system by 17 million gallons. The
post construction changes have been relatively minor
being limited to the addition of some pipes and the
installation of the reservoir cover. The reservoir
cover was installed arcund 1970,

(i) Normal Operaticnal Procedures

The normal operaticnal procedure is to maintain
the water level between 1.5 and 6.5 feet below the top
of the parapet wall. The level of the reservoir is
monitored continuously by the Manchester Water Works
at its water treatment plant through the telemetered
recording system. The treatment plant is about one mile
east of the reservoir on the western shore of Massabesic
Lake. The information on water levels is recorded on a
continuous circular strip chart which is replaced weekly.
In addition the strip chart is read hourly and the level
recorded. This reading is performed 24 hours a day soO
the reservoir level is noted at least once an hour by an
employee of the Manchester Water Works. A backup alarm
svstem is also located in the treatment plant in the
event the reservoir level rises above elevation 500.9 (1.5
feet below top of wall). The normal range of water levels
fluctuates about 5 feet.

Pertinent Data

(a) Drainge Area

The reservoir is located near the top of a hill,
and the embankments keep surface water from flowing into
the reservoir. The reservoir is fed by a 24 inch main
leading from the water treatment plant. There is no
contributing drainage area other than the pond (3.2
acres). Water is normally provided by pumping.

{(b) Discharge at Damsite

1) Outlet Works

The discharge for the reservoir is the 24
inch supply main that leads to the Manchester
Water distribution systém.

2) Maximum Flood: Not applicable

3) Spillway capacity at maximum pool elevation:

Not applicable
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(c)

(d)

(4)

(5)

(6)

(7

Gated spillway capacity

at

normal pool

elevation:

Not applicable

Gated spillway capacity

at

test flood

elevation:
Not applicable

Total spillway capacity

at

test flood eleva-

tion:
Not applicable

Total project discharge

at

test flood eleva-

tion:

Not applicable

Elevation (ft. above MSL)

1-6

(1) Streambed at ceriterline of dam: Not applicable
(RA)

(2) Maximum tailwater: NA

(3) Upstream portal invert diversion tunnel:. NA

(4) Recreation pool: NA

(8) Full flood control pocl: NA

(6) Spillway crest (gated) ©NA

(7) Design surcharge (original design): 500.9

(8) Top Dam: 502.4

() Test flood design surcharge: NA

Reservoir

(1) Length of maximum pool: 420 frt.

(2) Length of recreation pool: NA

(3) Length of flood contrcl pocl: NA



(e)

(1)

(g)

(h)

Storage (acre-feet)

(1
(2)
(3)
(4)
(5)

Recreation pool: NA
Flood control pool: NA
Operational pool: 52
Top of dam: 63

Test flood pool: NA

Reserveoir Surface (acres)

(1)
(2)
(3)
(4)
(5)

Dam

(1)

(2)

(3)
(4)

- (8)

(6)
(7)
(8)
(9)
(10)

Recreation pool: NA
Flood-control pool: NA
Operational: 3 #+

Test flood pool: NA

Top dam: 3 +

Type: Earth and rockfill embankments with
concrete lined slopes and bottom

Length: 1570 ft. along perimeter of parapet
wall

Height: 35 ft.
Top width: 17 ft.

Side slopes: U/S 2 horizontal to 1 vertical
D/S 1.5 horizontal to 1 vertical

Zoning: ZEarthfill with downstream rockfill zone
Impervious Core: NA

Cutcff: None

Grout curtain: None

Other: NA

Diversion and Regulating Tunnel: NA
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(i) Spillway: NA

(3) Regulating Outlets

The discharge from the reservoir is controlled by
a 24 inch gate which is hand operated by a Rodney Hunt
Company bench stand. The invert of the gate valve is
elevation 470.8. There are also two 8 inch gate valves
for an 8 inch drain which discharges into the sewer system.
These two gates are normally closed and are used to
drain the reservcir for maintenance purposes.



SECTION 2 - ENGINEERING DATA

2.1 Engineering Records

Several original design drawings are available for the
reservoir and are included in Appendix B. Nc original calcu-
lations are available.

2.2 Construction Records

No construction drawings or records of value are available
for the reservoir.

2.3 Operational Records

Records of the operation of the reservoir are kept at the
water treatment plant. These records include water level read-
ings taken continuously on a circular strip chart recorder.

2.4 Evaluation of Data

(a) Availability

The relative completeness of the design drawings
and the apparent accuracy of the drawings warrants a
satisfactory evaluation for availability.

(b) Adeguacy

The lack of in-depth engineering data does not
permit a definitive review. Therefore, the adequacy of
the dam cannot be assessed from the standpoint of
reviewing design and construction data.

(c) Validity
Since the observations of the inspection team

generally confirm the data contained in the design draw-
ings, a satisfactory evaluation for validity is assigned.



SECTION 3 - VISUAL OBSERVATIONS

Findings
(a) General

High Service Distribution Reservoir is in GOOD
condition at the present time. Some maintenance of the
embankments is reguired, and the sources of the seepage
observed along the west embankment need to be investi-
gated further.

(b) Conecrete Lining

Minor concrete spalling was noted at some vertical
expansion joints around the perimeter of the structure
(Photo 2). Vertical and horizontal effloresced hairline
cracks were also observed at some locations. The joint
spalls and minor cracking are attributed to temperature
changes. An expansion joint in the parapet wall,
located at the southwest corner, is completely distorted.
The distortion is a result of faulty construction, but
this does not appear to be a detriment at this time.
Spalling has occurred adjacent to the joint.

The reservoir cover is extensively patched and,
in all probability, is not completely sealed.

(c) Inlet Gate Structure

Operating personnel indicated that all gates are
in good operating condition at the present time.

The bench stand for the 24 inch force main gate
is in good condition. The wood frame structure is in
good condition despite some rusting of the metal siding.

(d) Outlet Gate Structure

The outlet structure is in good condition. Hair-
line cracks completely cover the top slab. These cracks
are attributed to improper curing and weather protection
during placement. Minor surface spalling was noted on
the vertical face of the adjacent parapet wall. This
spalling is attributed to moisture intrusion which has
been subjected to alternating freeze and thaw cycles.
The bench stand is well lubricated and is in good
condition. The operating wheel has been removed to
preclude unauthorized use.



(e) Embankment

In general, the embankment is in good condition.
The rock slope protection is generally in good condition
with no major areas of sloughing or settlement., Some
areas where maintenance work needs to be performed are
ncted below,

The crest of the dam is paved and is cracked. The
southerly side of the crest near the inlet structure is
eroded and settlement of the protective slope paving
has resulted. This is attributed to poor drainage
control.

The slope protection on the south embankment has
some dips and bulges. Occasional small shrubs or trees
are growing out of the slope.

The west embankment is in good condition {(overview
photo). No significant areas of sloughing of the rock
slopes are visible. The rock face is smooth with occa-
sional small shrubs or trees growing in this slope. The
lower berm at the southwest corner of the embankment has
some depressicns and some erosion of fines over the slope.

The north embankment (photo 1) has a rodent hole
near the west embankment. The slope protection on the
middle berm is not as neatly placed as in other portions
of the embankment. Several shrubs and small trees are
growing out of the embankment.

During the site inspection visit no seepage was
observed at the toe of the embankment. However, on a
later site visit (December 20, 1878) two areas of
seepage were noted. The first wet area was approxi-
mately 20 feet long and was located at the northwest
corner of the embankment. The second area of seepage
was at the toe of the west embankment, and the wet area
was about 35 feet long. The seepage rate for both areas
is estimated between 1 and 2 gpm. The wet areas were
located outside the chain link fence surrounding the
embankment (see p. B-2 for locations).

3.2 Evaluation

High Service Distribution Reservoir is in GOOD condition
at the present time. The concrete lining and gate structures
are in good condition. Some minor spalling and cracking was
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observed and these areas should be repaired. Because the
cover was in place, the major portion of the concrete liner
could not be observed. The embankment is in good condition
although some maintenance work is required. In particular
irregular rip rap faces should be evened out, and shrubs

and trees on the slopes should be removed along with their
roots. The seepage should be investigated further to deter-
mine its source and extent.



SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

The inflow into the reservoir is controlled by the 24 inch
main leading from the City of Manchester water treatment plant
on nearby Massabesic Lake. The water level in the reservoir
is normally maintained in a 5 foot range. The normal water
level does not exceed a height of 1.5 feet below the top of
the parapet wall. Automatic alarms sound at the treatment
plant if the water level gets tco high. The outlet gate is
alwavs left open.

4.2 Maintenance of Dam

There are two basic maintenance procedures performed at
the reservoir. A yearly detailed inspection is performed in
the spring to assess the condition of the reservoir's various
components. The reservoir is not normally drained at the time
of these inspections. Major and minor repairs are based largely
on the results of this inspection. Weekly site visits are made
by personnel of the water treatment plant to observe the reser-
voir and its facilities.

4,3 Maintenance of Operating Facilities

The operating facilities appear to be well maintained
and are in operable condition.

4.4 Description of Anyv Warning System in Effect

No written formal emergency warning procedure is in
effect. In case of an emergency the water treatment personnel
would notify local civil defense authorities who would effect
an evacuation.

4.5 Evaluation

In general the operating and maintenance procedures are
good. It is recommended that the weekly site visits be a
formalized inspection of the reservoir with a checklist that
needs to be filled out. It is also recommended that a formal
written emergency warning procedure be established.



SECTION 5 - HYDROLOGY/HYDRAULICS

Evaluation of Features

(a) General

The High Service Distribution Reservoir is part of
the water supply system for the City of Manchester. The
17 million gallon reservoir is used primarily to equalize
operating pressures rather than as a storage facility.
The reservoir is concrete lined with a floating rubber
cover to prevent contamination of the treated water.

Treated water is pumped from the treatment plant
on nearby Massabesic Lake via a 30 inch cast iron force
main which reduces to 24 inches just south of the reser-
voir embankment. The flow through this main is normally
controlled by an automatic system at the treatment plant.
However, it can be operated manually at the reservoir.

The outflow from the reserveir is through a 24 inch
cast iron supply main. This is the only major outlet or
spillway on this reservoir. The control gate is normally
kept fully open and discharges directly into the Manchester
municipal water supply system.

The only inflow to the reservoir is from the treat-
ment plant. None of thée surrounding area drains into
the reservoir. Thus. the "drainage area’ is equal to
the "reservoir area"” of 3.2 acres.

This reservoir provides approximately 40 percent
0f the total water supply storage for the Manchester
system. The average demand in the system is about 13
mgd. Thus, the reservoir, when full, can hold the
equivalent of about thirty hours of demand. The reservoir
could thus be emptied in thirty hours by normal Manchester
demand if the inflow and other supply sources in the
system were shut off,

(b) Design Dat

The data sources available for the High Service
Distribution Reservoir include a set of plans provided
by the Board of Water Commissioners of the city of
Manchester and a series of inspection reports from the
files of the New Hampshire Water Resources Board (NHUWREB).
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(c) Experience Data

The reservoir is part of the high pressure water
supply system for Manchester. It provides service
storage to meet the varying supply demands of the system
and serves to egualize operating pressures,

(d) Visual Observations

The reservoir is loecated on top of Oak Hill on the
eastern side of Manchester City limits. There are 3 to
5 houses within 100 feet of the toe of the western
embankment and several other houses within a few
nundred feet of the embankments of the reservoir.

The only flow into the reservoir is via the 24 inch
force main. The only major outlet is the 24 inch supply
main. There is also an 8 inch outlet drain which is
normally closed. This drains directly into the city
sewer and storm drain system. This 8 inch outlet is
used to drain the reservoir for maintenance.

(e) Test Flood Analysis

Phase I hydrologic investigations within the dam
safety inspection program normally focus on the ability
of the dam to safely pass an appropriately large flood.
These studies usually follow the guidelines recommended
by the Corps of Engineers. Given the special nature
of the reservoir (no drainage and no spillway), the guide-
lines are not applicable for this case. '

Since there are no areas draining to the pond, no
natural "floods" need to be considered. The worst case
of natural flow to the reservoir would be directly from
rainfall over the reservoir. Since the maximum pool
elevation is 18 inches below the top of the parapet wall.
only a storm of over 18 inches in conjunction with mal-
function of the inflow/outlet system would cause over-
topping.

A more likely overtopping condition is a malfunc-
tion of the inflow/outflow control system or an 1ncorrect
manual operation at the water treatment plant. This could
jead to flow over the parapet wall and embankment. The
water would flow to the properties west of the reservoir.
These flows would eventually enter the storm drain system
in Manchester or flow on the street to the Merrimack
River. The warning system should provide the required

~
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information for the operator at the water treatment
plant. Furthermore, as soon as the flow started over
the top, the property owners downstream would notice
the flow and would notify the operator before any
major flows would develop.

The size classification for the reservoir is SMALL,
while the hazard potential, because of the reservoir's
location and the potential for significant economic
damage and loss of life at the homes to the west in the
event of a failure, is HIGH,.

The result of the hydrologic and hydraulic investi-
gation is that overtopping could result only if several
malfunctions of the inflow/outflow system were to occur
simultaneously. Even if overtopping did occur, it is
not 1likely that serious damage would occur because the
downstream residents would notify the operator before
major damage could occur.

(1) Dam Failure Analysis

There is no well defined water course immediately
"downstream" of the reservoir. A dam break wave would
spread out as it moved down the hill. The detailed
hydraulic analyses required to provide gquantitative
measures of the downstream hazard from a break of this
reservoir's embankments are beyond the scope of these
Phase I investigations. However, a major break in the
west embankment could potentially cause significant
economic losses and result in some deaths in a group of
3 to 5 houses immediately below. The damage and lives
endangered would be a function of the width, depth,
location of the break, and the time of day when failure
occurred.



SECTION 6 - STRUCTURAL STABILITY

Evaluation of Structural Stability

(a) Visual Observations

The field investigations revealed no significant
displacement or distress that would warrant preparation
of structural stability calculations based on assumed
sectional properties and engineering factors.

(b) Design and Construction Data

The design drawings would be helpful in a stability
calculation if an analysis were necessary. The lack of
data on embankment properties and foundaticn soil
properties would be a significant drawback, however.

(c) Operating Records

No evidence of instability of the reservoir has
been noted for operation of the reservoir under normal
water levels,

{d) Post Construction Changes

The minor post construction changes at the reser-
voir have not affected the structural stability of the
reservolir.

{e) Seismic Stability

The reservoir is lcocated in Seismic Zone No. 2 and,
in accordance with recommended Phase I guidelines, does
not warrant seismic analyses.



SECTION 7 - ASSESSMENT, RECOMMENDATIONS, AND
REMEDIAL MEASURES

Dam Assessment

(a) Condition

High Service Distribution Reservoir is in GOOD
condition at the present time., Some minor maintenance
and operational changes should be performed as outlined
below.

{(b) Adequacy of Information

The lack of in-depth engineering data does not
permit a definitive review. Therefore, the adequacy of
the dam cannot be assessed from the standpoint of review-
ing design and construction data. This assessment is
based primarily on the visual inspection, past performance,
and sound engineering judgment.

(c) Urgency
The recommendations and improvements listed herein

should be implemented by the owner within two years of
receipt of this Phase I Report.

(d) Need for Additional Investigations

Additional investigations should be performed by
the owner as cutlined in Paragraph 7.2 below.

Recommendations

It is recommended that a registered professional engineer

be retained to conduct an investigation of the source and
extent of the seepage noticed at the toe of the west embank-

It is also recommended that a registered professional

engineer inspect the concrete liner after drawdown of the
reservoir.

Remedial Measures

It is recommended that the following remedial measures

be undertaken by the owner:

(a) Repair the spalled concrete observed on the con-
crete portions of the reservoir.
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(b) .

(c)

(d)

(e)

(1)

(g)

Remove all shrubs, trees and their roots from the
slopes of the embankments and backfill with
suitable well compacted fill.

Formalize the inspection performed during the
weekly site visits to include a routine that the
inspector should follow. This may include a check~
list of items that should be observed.

Repair the embankment on the south side where some
erosion and settlement has occurred.

Retain the current annual detailed technical
inspection and review system with particular atten-
tion to future seepage that may occur.

Institute a formal written emergency warning system
to notify downstream residents in case hazardous
conditions should arise at the reservoir.

Backfill animal burrows.

7.4 Alternatives

There are no meaningful alternatives to the above recom-

mendations.



APPENDIX A

VISUAL INSPECTION CHECKLIST



INSPECTION TEAM ORGANIZATION

Date: November 1, 1878

NH 00296

HIGH SERVICE DISTRIBUTION RESERVOIR
Manchester, New Hampshire

Not on watercourse

NHWRB No. 150.11

Weather: Clear, 50°F

INSPECTION TEAMN

Nicholas Campagna Goldberg, Zoino, Dunnicliff

% Associates, Inc. (GZD) Team Captailn
Robert Minutoli GZD Seiils
Andrew Christo Andrew Christc Engineers

(ACE) Structural
Paul Razgha ACE Concrete
Guillermo Vicens Resource Analysis, Inc. Hydrology

The inspection team was accompanied by a representative from
the City of Manchester Water Treatment Plant.



¥ SERVICE DISTRIBUTION RESERVOIR

ester, N.H.

NH 00296

November 1, 1978

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY COXDITION & REMARKS
RESERVOIR EMBANEKMENT
Crest elevation MAC | 502.4 MSL (Top of parapet

Current reservoir level
Maximum reservoir level

Surface cracks

Pavement condition

Movement or settlement of
crest

Vertical alignement

Horizontal alignment

Condition at abutment and
concrete structures

Indications of movement
of structural item on
slope

Trespassing on slopes

Sloughing or erosion of
slopes

LRC

wall)
495.6 MSL
500.9 MSL

Considerable pavement crack-
ing

Alligator cracks in pavement;
erosion at the southerly side
opposite outlet structure

Minor settlement opposite
inlet structure due to drain-
age erosion

No deficiencies noted
Slight bulges on downstream

slope, may be due to place-
ment of riprap

No deficiencies noted

None noted

Small rodent hole at south-
west corner of downstream
slope. ©Small trees growing
on slope

Minor erosion of lower berm
at southwest corner




B SERVICE DISTRIBUTION RESERVOIR

i

aster, N.H.

NH 00286
November 1, 1979

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED

BY

CONDITION & REMARKS

Rock slope protection

Unusual movement or crack-
ing at or near toes

Unusual embankment or
downstream seepage

Piping or boils

Foundation drainage
features

CONCRETE RESERVOIR
Condition of concrete

Spalling

Erosion

Cracking

Rusting or staining of
concrete

phC

AH%C-

AC.

A

On downstream slope; good
condition except for two local
loose areas at the lower berms
at the northwest portion of
the northern embankment and

.the socuthwest corner

None noted

None noted on day of inspec-
tion; however, on Dec. 20,
1978 when the reservoir level
was 3.3 feet higher, two seeps
along toe of west embankment
with flows of 1 to 2 gpm.

Seep was at the northwest end
and at the dogleg near the
middle of the west embankment

None noted, seepage appears

clear

Tile drains under downstream
toe

In general, good

Minor at isolated expansion
joints and on vertical face of
parapet wall adjacent to out-
let supply pit

None noted
Isolated minor horizontal and

vertical cracks on parapet
wall

Ncone noted




11 ERVICE DISTRIBUTION RESERVOIR

B ster, N.H.

NH 00296

November 1, 1878

CEECK LISTS FOR VISUAL INSPECTION

AREA EVALUATLD

BY

CONDITION & REMARKS

Visible reinforcing

Efflorescence

Seepage

Protective cover
GATE STRUCTURES

A. Force Main Inlet Struc-
ture

Building structure

Bench stand operator
Telemetering system
Gates

B. Supply Outlet Structure
Gates
Bench stand operator
Concrete slab

Condition of concrete

Access hatch

OPERATION AND MAINTENARCE
FEATURES

A. Reservoir Regulation Plan

Normal procedure

AC

4<

PR

p A

None noted
Minor
None noted

High degree of patching

Fair.
ding

Corrugated metal clad-
rusted

Good condition
Operable

No deficiencies noted

No deficiencies noted

No deficiencies noted

Completely covered with ran-
dom hairline cracks

No deficiencies noted

Water levels in reservoir moni-
tored continuously by telemeter
ing system. Chart observed
every hour. Direct observa-
tions made weekly

T




1T LRVICE DISTRIBUTION RESERVOIR NH 00296
I ster, N.H. November 1, 1978
CHECK LISTS FOR VISUAL IKSPECTION
AREA EVALUATED BY CONDITION & REMARKS
Emergency procedures ﬁ]ﬁf- Inflow lines can be closed
manually if automatic control
fails
Compliance with desig-
nated plan Adeguate
3. Maintenance
Quality Annual technical inspection
to evaluate maintenance need
Adequacy AMAC | Well maintained




FIGURE 1

APPENDIX B

Site Plan
General Layout

Topographic Plan and Cross-
Sections

Plan of Piping and Drains
Details of Gate Wells

Details of Supply Main Gate
Well '

Miscellaneous Details
Joints in Concrete Liner
Joint Shapes

List of Pertinent Data not
Included and Their Location
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The New Hampshire Water Resources Board (NHWRB), 37
Pleasant Street, Concord, N.H, 03301, maintains a correspondence
file on the reservoir. Included in the file are:

a) Inspection reports by NEWRB and New Hampshire
Water Ccntrcol Commission dated June 1978 and
January 1950,

b) A questionnaire filled out for the New Hampshire
Public Service Commission concerning the construc-
tion of the dam.
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1. View of north side o

f reservoir showing poorer

tier

2. Detail of concrete lining and rubber
membrane cover




3. Overview of area downstream of west side
of reservoir from top of embankment
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LOCATION 1 = group of 3-5
houses near the

the reservoir.
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS




